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7 ] 3f 6 lCffl«<Bi£«K& A V *J 7 — (DmmUmz V^ T, 

[St#£ 8 ] 3f$£ 6 * fc 7 CD V^tlfr 1 3glCSB«©<£«&A y 

ffffH^M^li, Si (J/'J3» , C (jgUR) , Mg Sfctt 

0 mm). V3bZ> 

a y y 7 -(Dmm^mo 

1 ^lClB*©<£«5fiAy 7r-©SS3t^as»CfeV^T, 
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mmmmt. Si , SiC (j^t£/yz3>), ai 2 o 3 

% © x & z i&m&rtv 7 r - o mm. 
[ft^gu i] m&mi. > w#^2, »#jb3, m*«4 ^^«ff#^ 

[0 0 0 1] 

o 

[0 0 0 2] 

lstc.ftybttt.-LX. *6»^^>f*-K (LED) #2^3*1-5 fcfcfctC G 
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[0 0 0 3] 

fcfc, G aN&mm£.LTte, G a N (Z>#& £ f > WtU*. AlGaN^I n 
GaN&£*(Z)I I I-Vm&fcfa^&ibififtbftT^&a 
[0 0 0.4] 

[0 0 0 5] 

mm) <Dm*izw.mmm-tz>e>x% *<D{&m*mtoxmm&&m'vtb 

[0 0 0 6] 

£ft*¥###*©flS© I I I-V^^#flt (#fcfb#U?A ( G a A s 
) , mit-JyWl* (InP) &¥X&Z> a ) Z^¥#*ci/V)]smn2 J &Z>V%lZ 
Mv^3£«fc Lt^i U jA<Ggffl 2 tiTv^-tf- 7 r-f 7 (Al 2 o 3 ) 
J/'J3> (S iC) j£</§v\e>*iTV^S<Z>#3i:fKT?&<B. 
[0 0 0 7] 

fit, iti?)if77-frlS«[:^ , Jn>lS±{cA'y77-i:btA 1 



4 



mSBE4# 2001-3074586 



#2000—368566 

i/ -V ;i/J5J5S £ -5 J: -5 tc & 3 *i T V % fc „ 
[0 0 0 8] 

tiStf, ±ffibfctf 7 7>f TSS^gHtS/U 3>SHCA>y77-It L 

fls (GaAs, InPfc£T?&£. ) (C &nMtetfL&&HJ£1&-t £ 
[0 0 0 9] 

o 

[0010] 

lC^"f 6H-SiC (00 0.1) i 'J^Slf 1 0 0±C, A1N (g 

ft7;H-7A) <fc »Jfc*»fll 1 0 2HltA*;77-l 04£bTAl Q _ 
15 Ga 0. 75 N$:8 0 0 nm©llJ?T'ML/fe. 
[0011] 

A»;77 - l o 4<Djf_tfcte> *jii£MMMco£aMcMv^«jijfE 
0 6#7gjS3*lTV*.6. 3©Sj1^SBSMM^M1 0 6 
li, Mt'M^tlfeU 1 0 0 n m© I n 0 2 Ga 0 g N «fc »J & 
&oT, SEM^T EMIC J;^>Mjl^^^MI?'fffi<^>fe^^CD^-MV^ «~>tl£ 0 MM 
H&&®miZ. IlifeffilfllH 0 6 y h«fS (Growth 

Pit Density) ^ £ fPffiff b £ „ 

[0 0 12] 

A-y7 7- 1 0 4©M±lC3R^F-«5iS:|f^'r*fe«)<©3R^-^i:L/T 
[0013] 
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0 2li, Slifi^If ifflfl 1 0 6 ©«S© S E Mitfe U , ICSEM 
[0014] 

Mflsift{C&> 6H-SiC (0001) J;>J^§lil0 0J:i;/t-y77-l 
04^bTAl 0 _ 15 Ga 0. 7 5 N^ 8 0 0 nm©IIWbti^Ctt 
, 10 9 cm" 2 ~10 n c m~ 2 <D-&\,^mT*MMlfc&tf tfcft 

[0 0 15] 

ELO (Ep i t axi a 1 1 y Lateral Overgrowth) £fe 

m& & a v y r - n l x mm -t z> - n wi&m s n x v ^ £ . 

[0 0 16] 
[0017] 

^y77-tbtMtsicii, mm<D¥mit<Dfc&>izmm^vyT-$:'j>te< 

[0 0 18] 
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[0019] 

*T -5 J: o I C L £ © T*£> 5 „ 
[0 0 2 0] 

i'Jifil$lxfeiWy77-tt, 0f*.tf, rsx 1 0 7 c 

m~ 2 J K{&ffiZnz> a 
[0 0 2 1 ] 

^©iI&10 18 cm" 3 ~10%i:bTtJ:^ o 
[0 0 2 2] 

£tefit^2cZ>^-r*lfr l^lCfB«©|g0^iCfeVNT, ±IS^*M&W:, Si ( > U 
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•±3HfB2©jii:S:^"t-5Sft«j^l»#tt, I I I - Vlittfifti: bT% 
[0 0 2 4] 

»#3S2, a^^3*fc^±ft#^4©v^•rtl^l^^caB*©«w^cfev^T, .lib 

Si(J/U3», S i C (£Ht*/U =2>) , A 1 2 O 3 (f77>f7 
[0 0 2 5] 

-t & tc &> 3 tis hs^m** i: u t ©gfls&^tt i: © ra izmm-t z> <s 

M&£^LTv*fc^gfMt^M*#J: U fcSjg2©M©3^r*x;fr--:£&Jg/£ 
tSftlC^ff^t, _hlS»l © M _hf HIS 2 <E>JS ±fHHlco 

mmmmm u £ & & £ e> u £ % © -e & s 0 

[0 0 2 6] 

_hia^2©x^>y^i:$:xS{cm^i5c^yjg-r^i:{c<k »J, K-tT>^ 
tciU, JtjHEffi«£#. «itf, r5xio 7 cm~ 2 j Jcffij*S*ife<S«ffi 
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fe^il^^#^7a)•v^1"tl^l^^clH«©»w^cfev^T, ±ib^m*i±, si (s/U 

[0 0 2 9] 
[0 0 3 0] 

0tCSB«©»9!OJ:e>tC, *^W©^^»^6 

3H3£«tt, Si , SiC (^bS/U3» > Al 2 O s (if77^ 

T) ifcliGaAs OflrfbtfU J: yfcStKOfcLTfcJ:^. 

[0 0 3 1 ] 

»#£2, 39#Jg3, H#^4 *fett»#3g5<Z)V%-rtl^l^lC|B«©(£«Rfft^ 
[0 0 3 2] 

£t=., *ftm®5*>&#T&i 2\z.mmv>mftv>&*>\z. *$&mv>?%w^mi 
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[0 0 3 3] 

[0 0 3 4] 
[0 0 3 5] 

BPt>, 6H-SiC (0001) «fc fJ^SSI 1 o±jc, ^ligiintL 
TA 1 N©SM$:^b, ZVmilamm 1 2tSAlNil±iC, f&2!0$|Jg 
14'tl/tAl 0t l5 Ga 0. 75 N5:2 0 0 nm©IJIt'Mt^„ 
[0 0 3 6] 

$ <b(C, 3©H2|ailjS 1 4 fc5A 1 Q> 15 Ga 0 _ 7 5 N_LIC, ^flM&S: 

^M^#^ft i 6 a t^mmz^mLT^te^mitm^mib ax 

«nri:mo ) <t vtez^mm^mmtm^mftm i 6 b ^^sic 

[0 0 3 7] 

Miil8tLT, if 10 0nmt«$tltln 0i 2 Ga 0. 8 N **^* 
£*ITVa3 0 In 0< 2 Ga 0. s N ^ iJ ^^ nm ^^ mnmmmmi 8it ^ 
S EM^T EMIC £&MM&&&mWffi<Dfc&iZ{&UT*f&mLf=. : h<Dr°$>'>). {& 
1 6±(c^bW#^$:xif^^>>^;i/^$-tt^^{Ctt^ 
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[0038], 
[0 0 3 9] 

fcAlGaN (J^T. MtfC rsi^fAlG-aNj tffi-t&o ) «fc »J 

Si^l%©iE flP*>* r L 2X10 2 0 [atoms/cm 3 ] (SIM 
S) j tMLfeA 1 Q< 15 Ga 0> 7 5 N«:jgv*T-33»;, ^©Si 
fcA1 0. 15 Ga 0. 75 N^2 0nmffl||Ml$llT, MMI^ 
*Mft%¥##Jf 1 6 a tfjeft, £ tl 3 c 
[0 0 4 0] 

*MM*^mfc®¥mib£l,X. Al 0 _ 15 Ga 0i 75 N£^T 
r0Al Qi l5 Ga 0. 7 5 N ^ 8 0 nm<0iRJ?*e/£K3*lT, 

[0 0 4 1] 

{b%¥&&« 1 6 a 1 6 b tKD&te+mm&mfi, 

■t&ki. z.Mfi®mtiLrtyyy-M 1 6 5 fififi a' >y 7 7 - i: ^ S „ 

[0 0 4 2] 

1 6 a t^mm^mmitya^mfam 1 ebu it, 
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mfcM 1 6 b 6,1fi£\ HP*>, 6M8§«JSLTV^ 0 ^ot, rcA^SStf) 

?£ffiUC£#3{£!fE&A*-/ 77-il 6<£>JSJ¥tt, 6 0 0 nm£&£ 0 

[0 0 4 3] 

04 tctt, 0 3 iZB-tM&fc<D I nG aN J: U^^>«ii^^fPffiffl»Ml 
[0 0 4 4] 

JWfcttfctt, Ay 7 r -Jg £ h X m 1 lzB?$kmz J: *J«j*3*ifcJiiBL 
&<Drtv7 7- 1 0 4 &HAfc#3i#©Jt«ie&?&£#, T2 X 1 0 1 0 cm~ 

©fi«ffi^*;7r-*l 6&{igAfe*3i#:©^aHEfi«fStt, r 5 x 1 0 7 c m 

_2 J (C^Lfec 
[0 0 4 5] 

tf y h^JS (Growth Pit Density) £> SPffi U & . 
[0 0 4 6] 

tfcjcfN* if 10, »i*iiii2, n2io«ajsi4, 

[0 0 4 7] 

1 6 sr3S3g-rsfc«)©»{3tsiSfcs, 0 5 izm-tm&mmvm&mf&mwmzm 

[0 0 4 8] 

i<35H5tCaK-rgfi3ttK«t±> mm&M&ttl&& (MOCVD :Me t a 1 o r 
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ganic Chemical Vapor Deposition) ||J| 

, if 77^7 (A 1 2 O 3 ) , (Si) 2b&^tt.WtfkitV V A (G a A 

s) ^K0#MilO iZ.(Dmm(Dmm\zn\^X^ ItlOillt, 6H 
-S i C (0 0 0 1) &fl!v*T^£. ) ±tc, #S*|R^J|tRS:|g5t-rs^i:^ 

[0 0 4 9] 

£®*§S/&agtt2 0 oicfc^tii, r Finnans ^2 0 2 jcfcyjfffl&afrfo 

*lfc*§&fifc«jKJ&05 2 0 4 |*ffC, f§l#J«§JS 1 2 £3|2M3JS 1 4 Ay 
77-11-6 tSI|g»«H 8 £&#g&fR;R31*r&g«l 0 £_t@ 

[0 0 5 0] 

RFjP^=r-f;i/2 0 2iC«RFti2 0 8 j^SiWS tlTfe U , $ £ JC, 
RF1I2 0 8{C&V-f #nn>lf^-#-{Cj: »J «^ 3 ti R F MfflUS* 2 1 

[0 0 5 1 ] 

fit, RFM1W3SS2 1 OtCJ:oT, RFSI2 0 8«f ©ffi*?:»Stl 
KP*>, RFOTif2 1 OlCfc*J RF112 0 8 £> R F flH3& 3 >f ;!/ 2 0 2 
yWffintffflfflZnZ&nX'&V. RF#0S&=I>f;i/2 0 2(JRF«i2 0 8^6 

©JteMJcjStJT-friz^*- 2 o 6 Mts: £fc&£ 0 

[0 0 5 2] 

EP*>> d<B*g&JEfcg§6iK2 0 OJCfcV^Ttt, RFli2 0 8^)^RFM3^ 
;i/2 0 2/\(Z)^«fC J:S?ft«5KSI®iDlRtC<fc 2 0 6 muMZftz 

[0 0 5 3] 

fcfc, +r-fe^#-2 0 6«, 0J*.tf, *-sJ?>J&iftCJ: yTg/SSflTV^Sfc© 
[0 0 5 4] 
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£ It, HiA^7 s 7>f >2 1 2 ^2#A/H7*7>f y 2 1 4 i:H3#A 
/H^7^>2 1 6 iijtffflSSJxT^*. 
[0 0 5 5] 

illicit m^A^-ry^-r>2 1 2£/tlt, *vvt • ^tit 

Sag (N 2 ) ^^S^jRlS^2 0 4 WtC^f&Stl*. 
[0 0 5 6] 

f2iA^^7^f>2 1 4 ^bt, yfrm ( H 2 ) ^S^U7- 

XTsthT, 1 1 1 -v^fl;%¥#£Mc;fctt3 i i immnttz v v *mr 

;i/ ^ - ^ A (TMA 1 ) , h'J^f;i/^U-7A (TMG a ) £ J: h U * ^;i/>f 

(TMin) ^*§sjes^mjs^ 2 0 4 ftfc#i|&<*ft5 i: £ fctC, 

S i OMSilftSTE S i #*giiJ&B J EJ££5 2 0 4 f*ffC#ti?&£;fl£ 0 
[0 0 5 7] 

^2iA;H7 < 7-f>2 14$:^ltit *3it ( H 2 ) U 7 

• ^Xtlt, B E C p 2 Mg^MMiP2 0 4 ft(C#y&£;ft£o 
[0 0 5 8] 

££fC, i3^A/U7"7^>2 16^bt, I I I -V&g-ffcifc^aMMC 
feltSVSgtftSr^'E-r (NH 3 ) #liSj&&Rj£^2 0 4 ftJC«|&S;ft 

s. 

[0 0 5 9] 

fcfc, ^F#2 1 8te, *§ll^i5J55^ 2 0 4f*j£0. l&ffi (7 6To r r) 

izmi±-tzf~&><Du-# y - • tf? 

[0 0 6 0] 

JW±©«^tCfeVNT, -9-fey^-2 0 6lC@H«2*l£S«l 0±&Cfgl1MJi 

i 2^^2«j«B«i 4 hisiEffi^y7T~*i 6 tnmm&mmmmmmmi s 
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iA;H^7-1' > 2 1 6 5^bT, n-* U - • tiiy?2 1 8i:j:oT76To 
[0 0 6 1 ] 

r©i»tc, -y-fe^*- 2 o 6 ftizmtb&$.nt~Mnft cm^-f) 

lCgt5V*T, RFffJW^S2 1 OiCj: *J MfflZ tlfc R F*^ 2 0 8 e><Z>*fr«tC 
f5CTRF»3^jl/2 0 2 ICfcotH-t^- 2 0 6 ftT £ »J , M 

^ti^if-fe^^f- 2 0 6*>e>©|»^lcj:oT, £«1 0 «fe UHl 

Dili 2 fc»2*gaasi 4 tiW-y77-H 6 hJtiHEffifBSfFflffffl* 

[0 0 6 2] 

(Sit, £«i o±K:#ga^Jci*;»i*ja9Mi 2i:f2WH 4 
A'«y77-H e^Mii^^MM^Mi 8 fc©«gai»JK*«^3ti* r t 

[0 0 6 3] 

£l*J8B»12, ^2|0«3M14, <£«g^Avy 77-H 6&P,tf{C 
[0 0 6 4] 

[0 0 6 5] 

(1)^1 «7ftJ* 1 2 • • • A 1 NJ»JK©f^« 

: TMA 1 7^mol /m i n (V-f ? □ • 

NH 3 2L/min (UyWU/?}) 

^'JT-^iHg 2L/min 

( 2 ) US 2 ftffijg 14- • • A 1 G a N (Bfls/S 
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Mft^: TMGa 3 8 fi m o 1 /m i n. 

TMA 1 7jmnol/min 

NH 3 2 L/m i n 

^t'J7'^:H 2 2L/min 

(3) ffi«ffi^^7r-jf 1 6 • • • mmm^mm^mmit^m^m 1 6 a 

(Si^AlGaN) SJ:raW^lll:if#Ml6b (A 1 G a N 

) <z>#m 

W^:TMGa 3 8 ^ mo 1 /m i n 
TMA 1 7/imol/min 
NH 3 2 L/m i n 

TESi 4nmol /m in (i~ J • ^b/rfr) 

^t'J7 • A'^ : H 2 2 L/m in 

S i : 1. 2 X 1 0 2 0 [atoms/cm 3 ] (SIMS) 
( 4 ) J*®*EM?£M/St*R 18- • • I n G a N (Dfttfl 

TMGa 1. 5#mol/min 

TM I TiT # 9 h 30/tmol/min 

NH 3 2 L/m i n 

3f-V U 7 • : N 2 1 L/m in 

E6&c^-TJ:e>iC, I2I0I11 4 ;J3J:tNB«€L*y:7r-»l 6 0j@!M*fl£ 
fe^-TSBRCDiiea^^^SfiSttl 1 4 0°CT*&3<DT% 4S1 Ottl 14 

J(gaf»lB;S:^i--5l»©*gSfiR^©^SSi±7 5 0°CT*&£tf>X*, 1 Ott 

7 5 0 o C<£>*S^(Cgg3t$*l3 J:^K:fln||&3;riSfc0> , T?&&„ 
[0 0 6 6] 

tfc, II #JJ$jS 12, 12 ®nm 1 4 33 J: <£4EffiA «y77~H 6 
i»JR©^3Si«t± 2 . 4 yam/hour (V>f^D • T'^> l J> 
Jtjl«&?B&Mffffi#JR 1 8 <M£&M } BkO>m&i&m\Z 0 . Um/hourClS 

16 ffi$E#2 0 0 1 - 3 0 7 4 5 8 6 
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[0 0 6 7] 

rco &oizLTmmt*n&i&m&rty yr-m 1 6&, _tfab£j:e>ici o 7 

[0 0 6 8] 

fit, iW^7r-I 1 6 £7g/*LfcffelC, ^^^^2 0 4 WJC 

[0 0 6 9] 
[0 0 7 0] 

K^Sr^i-^^^lC^StiTV^S £e>fC, TE S i Sfctttf&Sifeii T'igfltJ-r -5 
{cotiT, 77-I l 6fcj3ttsjm«&«£tti*4>l/ , r^<. 

[0 0 7 1 ] 

— TESiWfeSISI^Si:, ®W777-I 1 6 ICfctt* 

L & < & -5 % <D £ Mfo *i Z> „ 
[0 0 7 2] 

Jca^-TSitJCJ: U, IIKfi^l 5: J: < ISS t § r i: ^ S J: ^) (c ^ 
5„ Mill ^ihbTSi^MbfcAl 0 _ 15 Ga 0. 7 5 Nt ^ 1 ^ 
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mm^tt&'Sm&ityo^mftM 1 6 a zm&ttzm&iz^ s i ammit* 

L<tt, 1 0 1 8 c m~ 3 ~ 1 0 %<D^H-e& »J, £<Z> 1 0 1 8 c m~ 3 — 1 0 
%<Z>*fiH(Z>i£-efc, 4flC, 1 0 1 9 cm -3 — 1 %©ffiH#ft ; fc^3frt?&.6. 

[0 0 7 3] 

©S-^tCtt, ^fflMtbtH #*L<1±, 1 0 1 8 c m~ 3 ~ 1 0%© 
fgfflt^U, r©l 0 1 8 c m~ 3 ~ 1 0%i®*5ffl©^"e 5 fc, #C 1 0 1 9 c 
m~ 3 ~ 1 %©«6BB*«ft : b^"e*«)- 

[0 0 7 4] 
[0 0 7 5] 

<S^A^-7T-JS 1 6 0liIfflTEMi5:^t o 09<Z)TE 

%mwmm&Mmcm*m&m 1 6 a £*tti&*^gft«>¥3»#« i6bt 

[0 0 7 6] 

i©H8©fi|Rfi;ty7'7-Ii 6tf)MI«i:{£3g&Ay 77-JS l 6 

ii 6©MjBiR^iti)n-rstcti£oT, mmm^ffim&mmtm^mfom i eat 
*mm*izmM{tQs¥mi*m 1 6 b h<D#®T*«®<£&;«* tMb-cv^. 

^oT> <£*Etfc/"W 77-11 6JcfcttSJtiiiE&?&£ti:, i«ft;1y7 7-I 

1 6©M«5^{c^#bTVA^fe(D^M^^ti^o 

[0 0 7 7] 
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r-jsi 6(Dmmm.tf&2>mm. (mi oiz&^t&, 2omx^^> a ) ^m-tt 

[0 0 7 8] 

imbfeAl 0i 15 Ga 0. 7 5 N i^^W»^tt^ 
, 3MI-5 0M«§©«gHT*&U. i©3MSI~5 OMSBOISH©*^^, #ic 
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